What was known before {#section17-2054358117703986}
=====================

Many working-age individuals with advanced chronic kidney disease are unable to work, or are only able to work at a reduced capacity, and therefore receive disability payments, either from the government or private insurers. The magnitude of those payments is unknown.

What this adds {#section18-2054358117703986}
==============

Private disability insurance providers and Canadian federal government programs incur high costs related to individuals with advanced kidney failure (in excess of Can\$210 million per year), highlighting the significance of kidney disease not only to patients, and their families, but also to these other important stakeholders. Improvements in care of individuals with kidney disease could reduce these costs by more than Can\$13 million per year.

Background {#section19-2054358117703986}
==========

Chronic kidney disease (CKD; defined as abnormalities of kidney structure or function, present for \>3 months) represents a major public health burden,^[@bibr1-2054358117703986],[@bibr2-2054358117703986]^ affecting more than 4 million Canadians. Of the 4 million Canadian adults living with CKD, 43 000 have end-stage renal disease (ESRD), of whom 24 500 are treated with dialysis and 18 500 are treated with a kidney transplant.^[@bibr3-2054358117703986]^ Care of those on dialysis costs nearly Can\$100 000 per year, which means the Canadian health care system spends nearly Can\$2.5 billion annually caring for the 0.06% of Canadians who are on dialysis.^[@bibr4-2054358117703986]^ Health care costs for those living with CKD more broadly in Canada exceed Can\$40 billion per year in Canada.

In addition to high health care costs, advanced kidney failure and the burden of its treatment with dialysis lead to significant financial and social consequences for patients and their families. Data from Ontario indicate that 90% of patients with CKD have an annual income of less than Can\$30 000, while 45% of those have an annual household income of less than Can\$15 000. Moreover, the second largest budget expense for the Kidney Foundation of Canada (aside from administration and research) relates to requests for financial assistance from patients with kidney disease.

As patients with advanced kidney disease are often unable to work due to their kidney disease and related conditions, there is also a high cost to employers and insurers, including the federal government which funds the Canada Pension Plan that provides disability insurance for eligible individuals. Data from the Canadian Organ Replacement Registry show that between 1992 and 2011, there has been a 3.3-fold increase in the number of prevalent patients on dialysis between the ages of 45 and 64, suggesting that the personal cost to patients, their families, and employers and insurers continues to increase.^[@bibr3-2054358117703986]^

The financial impact to patients, families, employers, and Canadian federal and provincial governments can be reduced by preventing advanced kidney failure through improved identification and management of those with earlier stages of CKD,^[@bibr5-2054358117703986]^ and by increasing the number of people with ESRD who receive transplants, as transplant can increase the likelihood of a return to the workforce.^[@bibr6-2054358117703986]^ Although more can be done to increase prevention and treatment in early CKD,^[@bibr7-2054358117703986]^ and the rehabilitation of patients with advanced kidney failure, resources will be needed and justification is required to increase health care spending in this area.

Many studies have focused on the cost of health care for people with kidney disease. No studies have accurately estimated the financial impact of advanced kidney failure on disability payments through private and public insurance programs, and what strategies might be implemented to mitigate this impact. In this study, we estimate the Canada Pension Plan and private disability insurance costs for those with advanced kidney failure (defined as those with estimated glomerular filtration rate \[eGFR\] \<30 mL/min/m^2^ and those on dialysis), and how feasible improvements in prevention, identification, and early treatment, and access to kidney transplantation might mitigate those costs.

**Perspective of an Expert in Disability Insurance and Person With Lived Experience of Kidney Failure**

The Canada Health Act states, as the objective of Canadian Health Care policy, "that continued access to quality health care without financial or other barriers will be critical to maintaining and improving the health and well-being of Canadians." The primary objective of the Act is "to protect, promote and restore the physical and mental well-being of residents of Canada and to facilitate reasonable access to health services without financial or other barriers" (Section 3). The Act names several stated conditions for provinces to receive funding from the federal government, namely, public administration, comprehensiveness, universality, portability, and accessibility.

The Act also states that provincial health care insurance plans must cover "all insured health services provided by hospitals, medical practitioners or dentists" (Section 9).

In recent past, the expenses associated with the provision of these services to Canadians have been rapidly increasing both in dollar terms and as a percentage of both federal and provincial revenues and expenditures. It has been widely recognized that this cannot continue unabated without health care costs eventually consuming the entirety of provincial revenues.

The cost of health care that is borne by individual Canadians and their private health care, supplemental, plans has also been increasing annually, so as to be of concern to individuals, their employers, and insurers. Of particular concern are the increasing costs of medications and disability income replacement insurance benefit payments, for those who are insured. When Canadians are unable to work, they not only incur exceptional costs for medication and treatment, whether provided by a governmental program, an insured plan, or by the patient from their savings, but they also are often unable to continue to contribute financially to their own care, to increase their savings, or to contribute to the coffers of governments through tax payments, as their income may have been substantially reduced, if not ended, by their disease and the consequences of treatment for their disease and its symptoms.

As an individual's work is curtailed, or ended, it is likely that Canada Pension Plan Disability Benefit payments would become payable, as would payments from provincial programs (such as Trillium in Ontario), and that Tax Credit program claims (such as the Disability deduction) would be required as would payments from private insurance plans. Much of the cost of chronic disease connects directly to lost time at work and the resultant payment of long-term disability benefits. The knock-on effect of preventing or delaying the progression of acute and chronic kidney disease would reduce those governmental and private insurance payments dramatically and immediately, saving governments, insurers, society, and the individuals from the above effects of the disease on their finances.

Kidney failure can be caused by many different conditions, including acute kidney failure. Prevention is particularly important for both CKD and acute kidney failure, which can lead to irreversible kidney failure or hasten the decline of kidney function, even after kidney function has partially recovered.

Kidney disease is silent and may not be recognized or treated until it reaches more advanced stages. At that point, there is less opportunity to intervene with effective treatments that would delay the onset of acute treatment, or need for dialysis or transplantation.

Once kidney disease has reached an advanced state, it has been widely recognized that the more quickly a transplant is completed, the better the prognosis for the full recovery of the affected individual and the lower the cost to governments, governmental plans, insurers, the affected individual, and to society as a whole. It is widely recognized that the outcome for a transplant recipient is improved when the donation is from a living donor, rather than a deceased. Canada lags behind its peer group of countries in achieving widespread living donor acceptance, and this, along with a relatively low rate of deceased organ donation, results in high numbers of patients with advanced kidney failure spending many years, often the remainder of their lifetime, on transplant lists, requiring highly expensive ongoing treatment and medication regimens and removing them from the workforce and tax roles.

Living donation is not, however, always a panacea, and living organ donors may face challenges that they would not, otherwise, have encountered. These must be acknowledged and considered as we seek to increase living donation. Many donors suffer consequences of donation, but the Canadian experience fails to account for this due to a lack of any effective long-term follow-up on the ongoing health of organ donors or of any conditions that they may suffer from that had not affected them prior to their donation. This may reduce the cost saving that would otherwise benefit governmental health care systems and private health insurers, while, at the same time, having possible adverse consequences for income tax contributions.

This article aims to begin to quantify potential savings to all parties from preventing and delaying acute and chronic kidney disease and increasing transplantation of kidneys from living donors to those afflicted with the disease who would otherwise either not receive transplants or receive transplants from deceased organ donors after a prolonged period on organ transplant lists.

Methods {#section20-2054358117703986}
=======

Overview {#section21-2054358117703986}
--------

Patients with advanced CKD (eGFR \<30 mL/min/m^2^) often have multiple other chronic diseases including diabetes and cardiovascular disease, and the accumulation of these illnesses and requirement for ongoing medical care frequently lead to the inability to work (full-time or part-time).^[@bibr6-2054358117703986]^ Less than 20% of people with ESRD who are treated with dialysis are able to work^[@bibr6-2054358117703986]^---due to a combination of high symptom burden, including severe fatigue and mental slowing, and the rigors of the dialysis treatment that they require to survive. As the frequency of kidney failure increases significantly with age, and acknowledging that most individuals retire at age 65, our analysis focuses on people aged 40 to 64.

In this study, we used an analytical model to combine Canadian data to estimate the costs to Canada Pension Plan and private disability insurance related to disability claims in 2 groups of people aged 40 to 64 with advanced kidney failure: those with eGFR \<30 mL/min/m^2^ and those on dialysis. To enable this, we combined data on the frequency of advanced kidney failure with estimates of the proportion of patients with advanced kidney failure who are unable to work, and estimates of the cost of disability to employers, insurers, and Canada Pension Plan.

Frequency of Advanced CKD {#section22-2054358117703986}
-------------------------

A recent population-based survey identified that 1.3% of Canadians between the ages of 40 and 64 have eGFR \<60 mL/min/m^2^,^[@bibr2-2054358117703986]^ and analyses from Alberta show that of those with eGFR \<60 mL/min/m^2^, 10.4% have eGFR \<30 mL/min/m^2^.^[@bibr8-2054358117703986]^ As such, in our baseline analyses, we assumed that 0.135% of Canadians aged 40 to 64 have eGFR \<30 mL/min/m^2^. Data from the Canadian Organ Replacement registry show that 0.0813% of individuals aged between 40 and 64 have kidney failure requiring dialysis.^[@bibr9-2054358117703986]^

Employment and Frequency of Disability {#section23-2054358117703986}
--------------------------------------

Overall, there are 12 350 913 Canadians between the ages of 40 and 64,^[@bibr10-2054358117703986]^ and data show that 72.2% (8 923 000) of individuals in this age group are employed (number of persons who, during the reference week, worked for pay or profit, or performed unpaid family work, or had a job but were not at work due to own illness or disability, personal or family responsibilities, labor dispute, vacation, or other reason).^[@bibr11-2054358117703986]^ Recent data from the province of British Columbia estimate that of individuals managed in multidisciplinary CKD clinics with eGFR\<30 mL/min/m^2^, 30% do not work due to their illness (personal communication; [www.BCPRA.ca](http://www.BCPRA.ca)). Of the 30% who are not working, we estimated, based on clinical experience, that 50% have severe and prolonged disability and would qualify for Canada Pension Plan disability support (see below), and 50% are unable to work but do not qualify for Canada Pension Plan disability support. Of these individuals, those with private insurance would receive short- or long-term disability benefits. For people with kidney failure on dialysis, this same data source shows that 80% of individuals aged 40 to 65 are unable to work due to their illness, and based on clinical experience, we estimate that all individuals on dialysis would qualify as having a severe and prolonged disability and therefore be eligible for federal disability support. If they have private disability insurance, they would also be eligible for short- or long-term disability benefits.

Understanding Disability Benefits {#section24-2054358117703986}
---------------------------------

Not all employed individuals are eligible for disability through personally arranged or employer-provided disability income replacement insurance benefits, or the Canada Pension Plan. To qualify for a Canada Pension Plan disability benefit, individuals must have contributed in 4 of the last 6 years, or 3 of the last 6 years if they have contributed for at least 25 years,^[@bibr12-2054358117703986]^ and patients must have a "severe and prolonged" disability. Those who qualify receive Can\$10 103 per year from the Canada Pension Plan,^[@bibr12-2054358117703986]^ which may be subtracted from their personal disability insurance or employer-provided long-term disability benefit (if applicable).

To be eligible for long-term disability, employees must either receive this insurance as a benefit through their employment or pay for this insurance through a supplementary private plan. In a recent Canadian survey, 56% of Canadian employees surveyed had long-term disability benefits.^[@bibr13-2054358117703986]^ To receive full long-term disability, beneficiaries must be deemed totally unable to work due to a medical illness (depending on the plan provisions), and once the claim is accepted, they receive up to 70% of their income, usually up to a maximum benefit.^[@bibr13-2054358117703986]^ If individuals also qualify for Canada Pension Plan disability benefits, then this amount may be subtracted from their group long-term disability or private disability insurance benefit payments. Recent Canadian employment data show that the average income for those between the ages of 45 and 64 is Can\$49 483,^[@bibr12-2054358117703986]^ meaning that on average, individuals on long-term disability may receive Can\$34 638 per year.

Ways to Mitigate the Financial Impact of Advanced CKD {#section25-2054358117703986}
-----------------------------------------------------

Within a Canadian national research network ([www.CanSOLVECKD.ca](http://www.CanSOLVECKD.ca)) that is working with provincial kidney care organizations, several large-scale projects are planned to improve outcomes for Canadians with, or at risk of, advanced kidney failure. To illustrate how the expected improvements in care and outcomes from these projects would impact both the Canada Pension Plan and employer-sponsored or private disability insurance costs, we examine the impact of 3 programs of work within this network. First, we examine a strategy (focusing on risk prediction within routine clinical laboratory tests and clinical pathways) to increase the use of preventive medications, including angiotensin-converting enzyme inhibitors (ACEi) and angiotensin receptor blockers (ARBs) in people with patients with CKD and albuminuria. Recent Alberta analyses have shown that only 65% of people with CKD and albuminuria are treated with these agents, despite them lowering the risk of advanced CKD by more than 40%.^[@bibr14-2054358117703986],[@bibr15-2054358117703986]^ We used a validated decision analysis model^[@bibr8-2054358117703986]^ to determine that a 5%, 10%, and 20% increase in the use of ACEi or ARBs would translate to a 0.14%, 0.5%, and 1% reduction in the number of Canadians with advanced CKD at 5 years.

We also assessed the impact of a program to identify patients at high risk for CKD earlier, because improved management of early CKD has been shown to delay advanced kidney failure significantly. We did this by assessing the impact that a 10% and 20% reduction in the risk of new cases of advanced kidney failure or dialysis-requiring kidney failure (which would translate to a 1% and 2% reduction in the number of Canadians with advanced CKD at 5 years---estimated using a validated decision model^[@bibr8-2054358117703986]^) would have on Canada Pension Plan and employer-sponsored or private disability insurance costs.

Finally, we modeled the impact of increasing kidney transplantation rates, which previous studies have shown can increase the proportion of individuals working by 20%.^[@bibr6-2054358117703986],[@bibr16-2054358117703986][@bibr17-2054358117703986]-[@bibr18-2054358117703986]^ We did this by assessing the impact that a 10% and 25% increase in the rate of kidney transplantation (which would translate to a 4% and 10% reduction in the number of people on dialysis after 5 years---estimated using a validated decision model^[@bibr8-2054358117703986]^) would have on both the Canada Pension Plan and employer-sponsored or private disability insurance costs.

Analysis {#section26-2054358117703986}
========

We created a financial model using Microsoft Excel 2007 to combine the above prevalence and costing estimates and determine the costs to Canada Pension Plan and employer-sponsored or private disability insurance related to disability claims for individuals with advanced kidney failure aged 40 to 64. A series of sensitivity analyses were performed to determine the impact of plausible changes in each of the estimates, as well as to determine the extent to which Canada Pension Plan and employer-sponsored or private disability insurance costs would be reduced by a reduction in the prevalence of advanced kidney failure, or increasing the use of kidney transplantation over dialysis.

As in the primary analysis we only included the cost of patients with total disability, we also conducted a scenario analysis to consider the impact of partial disability. Acknowledging that some patients with private disability insurance would be eligible for partial disability (also known as residual benefit), and that they may continue to work, but for fewer hours or with altered duties, and a reduction in earnings, we also considered an analysis where patients with CKD might also receive partial disability payments. For this analysis, we assumed that for individuals with eGFR \<30 mL/min/m^2^ and those with ESRD, an additional 15% and 10%, respectively, would continue to work at a reduced level and receive "partial disability payments"---assumed to be at 35% of their original income.

Results {#section27-2054358117703986}
=======

Population Receiving Disability Insurance {#section28-2054358117703986}
-----------------------------------------

We estimate that there are 12 064 Canadians with advanced kidney failure (eGFR \<30 mL/min/m^2^ not requiring dialysis) who are between the ages of 40 and 64, employable, and eligible for Canada Pension Plan or employer-sponsored and/or private disability insurance ([Figure 1](#fig1-2054358117703986){ref-type="fig"}). Of these, 2026 would be unable to work and be receiving employer-sponsored or privately arranged disability insurance payments (with half of these also receiving Canada Pension Plan Disability Insurance), and 796 would have severe and prolonged disability and be receiving disability benefits from the Canada Pension Plan ([Table 1](#table1-2054358117703986){ref-type="table"}).

![The number of patients with eGFR \<30 mL/min/m^2^ and ESRD who would qualify for Canada Pension Plan and private disability insurance.\
*Note.* eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease.](10.1177_2054358117703986-fig1){#fig1-2054358117703986}

###### 

Canadians Aged 40 to 64 With Advanced Kidney Failure Who Are Unable to Work and Receive Canada Pension Plan Disability Insurance or Employer-Sponsored or Private Disability Insurance.

![](10.1177_2054358117703986-table1)

  People with eGFR \<30 mL/min/m^2^ not on dialysis                                                                                                                                                                                                                                                                                                                                                                                         
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------- ----------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------ ----------------------------------------------
  Total number of individuals with eGFR \<30 mL/min/m^2^ who are eligible for Canada Pension Plan disability insurance and do not have private disability insurance                                                5308              None                                                                                            796                                                                                                    796
  Total number of individuals with eGFR \<30 mL/min/m^2^ who have private disability insurance                                                                                                                     6755              1013                                                                                            1013                                                                                                   2026
                                                                                                                                                                                                                                     Cost (Can\$) for those who are unable to work but do not have severe and prolonged disability   Cost (Can\$) for those who are unable to work (severe and prolonged disability) and receive benefits   Total costs (Can\$)
  Amount paid out by Canada Pension Plan disability insurance for patients with eGFR \<30 mL/min/m^2^ who are eligible for Canada Pension Plan disability insurance and do not have private disability insurance                     **0**                                                                                           **8 044 500**                                                                                          **8 044 500**
   Amount paid by private insurance                                                                                                                                                                                                  35 101 116                                                                                      24 862 601                                                                                             59 963 717
   Amount paid by Canada Pension Plan disability insurance                                                                                                                                                                           0                                                                                               10 238 425                                                                                             10 238 425
  Amount paid out to individuals with eGFR \<30 mL/min/m^2^ and private disability insurance                                                                                                                                         **35 101 116**                                                                                  **35 101 026**                                                                                         **70 202 142**
  Total Canada Pension Plan disability insurance and private disability insurance payments for those with eGFR \<30 mL/min/m^2^                                                                                                      **35 101 116**                                                                                  **43 145 526**                                                                                         **78 246 642**
  People with ESRD on dialysis                                                                                                                                                                                                                                                                                                                                                                                                              
                                                                                                                                                                                                                   Number eligible   Number who are unable to work but do not have severe and prolonged disability                   Number who are unable to work (severe and prolonged disability) and receive benefits                   Total number disabled and receiving benefits
  Total number of individuals with ESRD who are eligible for Canada Pension Plan disability insurance and do not have private disability insurance                                                                 3190              None                                                                                            2552                                                                                                   2552
  Total number of individuals with ESRD who have private disability insurance                                                                                                                                      4062              None                                                                                            3248                                                                                                   3248
                                                                                                                                                                                                                                     Cost (Can\$) for those who are unable to work but do not have severe and prolonged disability   Cost (Can\$) for those who are unable to work (severe and prolonged disability) and receive benefits   Total costs (Can\$)
  Amount paid out by Canada Pension Plan disability insurance for patients with ESRD who are eligible for Canada Pension Plan disability insurance and do not have private disability insurance                                      **0**                                                                                           **25 786 827**                                                                                         **25 786 827**
   Amount paid by private insurance                                                                                                                                                                                                  0                                                                                               79 697 825                                                                                             79 697 825
   Amount paid by CPP disability insurance                                                                                                                                                                                           0                                                                                               32 819 599                                                                                             32 819 599
  Amount paid out to individuals with ESRD who have private disability insurance                                                                                                                                                     **0**                                                                                           **112 517 424**                                                                                        **112 517 424**
  Total Canada Pension Plan disability insurance and private disability insurance for those with ESRD                                                                                                                                **0**                                                                                           **138 304 251**                                                                                        **138 304 251**
  Total Canada Pension Plan disability insurance and private disability insurance for all patients with kidney failure                                                                                                                                                                                                                                                                                                                      **216 550 893**

*Note.* CPP = Canada Pension Plan; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease.

The bolded text is meant to highlight that it is the summation of that subsection of costs (i.e. 79.7million plus 32.8million adds up to 112.5million).

Similarly, there are 7251 Canadians with advanced kidney failure on dialysis who are between the ages of 40 and 64, employable, and eligible for Canada Pension Plan and employer-sponsored and/or privately arranged disability insurance benefits ([Figure 1](#fig1-2054358117703986){ref-type="fig"}). Of these, 3248 would be unable to work due to severe and prolonged disability and be receiving employer-sponsored or privately arranged disability insurance payments and disability benefits from the Canada Pension Plan, and 2552 would have a severe and prolonged disability and be receiving disability benefits from the Canada Pension Plan.

Cost of Disability Claims in Those With Advanced Kidney Failure {#section29-2054358117703986}
---------------------------------------------------------------

Overall, we estimate that Canadians with advanced kidney failure are receiving disability benefit payments of at least Can\$217 million annually. Because more people with ESRD are off work, disability payments for those on dialysis (Can\$138 million) exceed payments to those with eGFR \<30 mL/min/m^2^ who are not yet receiving dialysis (Can\$78.2 million). We estimate that the total paid by Canada Pension Plan disability insurance is Can\$76.8 million, with private insurance plans paying the remainder (Can\$140 million) ([Table 1](#table1-2054358117703986){ref-type="table"}).

As there is uncertainty with respect to the proportion of Canadians with advanced kidney failure who are off work due to disability, and the proportion of those who are off work who would meet the definition of severe and prolonged disability (and therefore be eligible for Canada Pension Plan disability payment), we conducted a series of scenario analyses ([Figure 2](#fig2-2054358117703986){ref-type="fig"}). We identified that if people with advanced kidney failure (not yet on dialysis) were more likely to be off work (40% vs 30%), that disability payments would increase by Can\$26 million, whereas a 10% increase in the proportion of individuals with advanced kidney failure on dialysis receiving disability payments (90% vs 80%) would increase disability payments by Can\$17 million. A reduction in the proportion of patients meeting the definition of a severe and prolonged disability---a key uncertainty in our analysis---would lower Canada Pension Plan disability costs by Can\$9 million (4.2%) and raise private disability payments by Can\$5 million (2.4%) ([Figure 2](#fig2-2054358117703986){ref-type="fig"}).

![Sensitivity analysis: The impact of changes in the proportion of individuals with advanced kidney failure who work on Canada Pension Plan and private disability insurance cost.\
*Note.* eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease.](10.1177_2054358117703986-fig2){#fig2-2054358117703986}

We also considered how changes in average income might impact private disability payments, noting that a 25% change in average income would result in a Can\$46 million increase or decrease in private disability payments. Finally, we noted that a reduction in the proportion of income that private disability insurance pays to 50% (instead of 70%) would reduce private disability payments by Can\$52 million (37.3%).

The Impact of Partial Disability {#section30-2054358117703986}
--------------------------------

Assuming that an additional 15% of individuals with eGFR \<30 mL/min/m^2^ and 10% of those with ESRD would be receiving partial disability, we estimate that this could result in additional private disability insurance payments of Can\$25 million annually.

Potential Savings in Disability Payments Related to Improving Care in Early CKD and Increased Use of Kidney Transplantation {#section31-2054358117703986}
---------------------------------------------------------------------------------------------------------------------------

We considered a variety of scenarios with respect to their impact on the costs incurred by Canada Pension Plan disability insurance and private disability insurance ([Figures 3](#fig3-2054358117703986){ref-type="fig"} and [4](#fig4-2054358117703986){ref-type="fig"}). We assessed the impact that reductions in both advanced kidney failure (eGFR \<30 mL/min/m^2^) and those on dialysis would have on disability costs (as would occur with an increase in the use of ACEi/ARB), and noted that plausible reductions in the prevalence of advanced kidney disease could lead to reductions in disability insurance payments of Can\$4.3 million annually ([Figure 3](#fig3-2054358117703986){ref-type="fig"}). Larger reductions in the costs incurred by Canada Pension Plan disability insurance and private disability insurance were noted in situations where a smaller proportion of patients might be off work---for instance, due to lower patient morbidity ([Figure 3](#fig3-2054358117703986){ref-type="fig"}).

![Two-way sensitivity analysis: The impact of changes in the proportion of individuals with advanced kidney failure and the proportion of those working on Canada Pension Plan and private disability insurance costs.\
*Note.* eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease.](10.1177_2054358117703986-fig3){#fig3-2054358117703986}

![The impact of changes in the prevalence of advanced kidney failure through increased transplant rates on Canada Pension Plan and private disability insurance costs.\
*Note.* ESRD = end-stage renal disease.](10.1177_2054358117703986-fig4){#fig4-2054358117703986}

When we decreased the number of people of working age being treated with dialysis, by increasing transplant rates by 10% and 25%, assuming that an additional 20% of individuals return to work after transplant,^[@bibr6-2054358117703986],[@bibr16-2054358117703986][@bibr17-2054358117703986]-[@bibr18-2054358117703986]^ we noted that disability insurance payments were reduced by Can\$1.7 million and Can\$2.8 million, respectively. We considered other scenarios where we increased transplant rates by 25%, varying the proportion who return to work post transplant to 10% or 33% overall, noting that disability insurance payments would be lower by Can\$1.4 million and Can\$4.6 million, respectively.

Discussion {#section32-2054358117703986}
==========

We estimate that the disability insurance costs for Canadians with advanced kidney failure exceed Can\$200 million each year in Canada, with more than 70% being incurred by private disability insurance. As individuals on dialysis are less likely to be employed than those with advanced kidney failure not on dialysis, disability costs are higher for those with ESRD, even though there are significantly more individuals with eGFR\<30 mL/min/m^2^.

Previous studies have identified reduced employment status for individuals with advanced kidney failure, with previous studies identifying only 19% to 30% of dialysis patients of working age employed.^[@bibr6-2054358117703986],[@bibr16-2054358117703986][@bibr17-2054358117703986]-[@bibr18-2054358117703986]^ Previous prospective studies of individuals on a transplant wait-list show that 25% to 30% of individuals on dialysis (pretransplant) were employed compared with more than 50% of individuals 2 years after a successful transplant.^[@bibr6-2054358117703986]^

Our analysis shows that disability costs for individuals with advanced kidney failure can be reduced significantly by reducing the prevalence of advanced kidney disease, by improving employability rates (for instance, by reducing the impact of kidney failure and comorbid illness through optimal management), and by increasing the use of transplantation rather than dialysis in individuals with ESRD.

Our study had limitations. We did not have an accurate estimate of the proportion of patients with private insurance that offers partial disability, and therefore might be receiving partial disability. We did not estimate other costs borne by patients such as copayments for their medications, travel to and from dialysis and other medical appointments, or other costs borne by them. It also does not include the health care costs paid by the health care system (and borne by tax payers). Finally, it does not include the costs for individuals who are not eligible for Canada Pension Plan or do not have either employer-sponsored long-term disability or privately arranged disability insurance; these costs are sometimes borne by provincial government programs (such as the Assured Income for the Severely Handicapped program in Alberta or the Ontario Disability Support Program in Ontario), or by the patients themselves. As such, we feel that our estimates, while informative, are a significant underestimate of the cost of advanced kidney failure to government, insurance companies, employers, and society more broadly.

This study suggests that private disability insurance providers and the federal government incur high costs related to individuals with advanced kidney failure, highlighting the importance of kidney disease not only to patients, and their families, as well as to the health care system, but also to these important stakeholders. The potential savings that we noted highlight the importance of strategic investments into improving care and management in early CKD and increased use of kidney transplantation.
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